
Cut Scale Factor
No cut
EEM cut 1.0110+0.0025

−0.0029

EHAD cut 0.9977+0.0021
−0.0024

COT hits cut 0.9995+0.0003
−0.0006

d0 cut 0.9957+0.0013
−0.0014

Isolation cut 0.9869+0.0031
−0.0035

∆xCMU cut 0.9958+0.0009
−0.0013

∆xCMP cut 0.9838+0.0021
−0.0023

All above cuts 0.9759+0.0056
−0.0053

All cuts excl. isol. 0.9855+0.0044
−0.0045

Sliding isol. cut 0.9947+0.0026
−0.0029

All cuts (sliding isol.) 0.9828+0.0049
−0.0053

χ2 cut 1.0000+0.0000
−0.0004

All cuts (χ2) 0.9759+0.0056
−0.0053

All track cuts 0.9952+0.0051
−0.0052

All trk cuts excl. isol. 1.0051+0.0038
−0.0036

TABLE I: Dataset bhmummP18 zektim: Muon ID Scale Factors for CMUP

Cut Scale Factor
No cut
EEM cut 1.0060+0.0036

−0.0040

EHAD cut 1.0031+0.0028
−0.0033

COT hits cut 0.9994+0.0005
−0.0010

d0 cut 0.9996+0.0009
−0.0014

Isolation cut 0.9874+0.0042
−0.0044

∆xCMX cut 0.9961+0.0014
−0.0017

All above cuts 0.9931+0.0060
−0.0070

All cuts excl. isol. 1.0041+0.0046
−0.0054

Sliding isol. cut 0.9896+0.0033
−0.0037

All cuts (sliding isol.) 0.9955+0.0059
−0.0062

χ2 cut 1.0000+0.0000
−0.0007

All cuts (χ2) 0.9931+0.0060
−0.0070

All track cuts 0.9975+0.0064
−0.0065

All trk cuts excl. isol. 1.0083+0.0045
−0.0049

TABLE II: Dataset bhmummP18 zektim: Muon ID Scale Factors for CMX



Cut Scale Factor
No cut
EEM cut 1.0042+0.0043

−0.0044

EHAD cut 1.0041+0.0027
−0.0034

COT hits cut 0.9993+0.0006
−0.0012

d0 cut 1.0000+0.0010
−0.0015

Isolation cut 0.9882+0.0045
−0.0047

∆xCMX cut 0.9966+0.0014
−0.0020

All above cuts 0.9943+0.0074
−0.0077

All cuts excl. isol. 1.0044+0.0052
−0.0058

Sliding isol. cut 0.9906+0.0039
−0.0041

All cuts (sliding isol.) 0.9972+0.0068
−0.0071

χ2 cut 1.0000+0.0000
−0.0008

All cuts (χ2) 0.9943+0.0074
−0.0077

All track cuts 0.9982+0.0063
−0.0067

All trk cuts excl. isol. 1.0081+0.0052
−0.0053

TABLE III: Dataset bhmummP18 zektim: Muon ID Scale Factors for CMX Arches

Cut Scale Factor
No cut
EEM cut 1.0123+0.0080

−0.0104

EHAD cut 1.0023+0.0068
−0.0103

COT hits cut 1.0000+0.0000
−0.0045

d0 cut 0.9992+0.0022
−0.0056

Isolation cut 0.9809+0.0117
−0.0146

∆xCMX cut 0.9963+0.0032
−0.0065

All above cuts 0.9926+0.0162
−0.0182

All cuts excl. isol. 1.0090+0.0127
−0.0145

Sliding isol. cut 0.9852+0.0095
−0.0126

All cuts (sliding isol.) 0.9955+0.0160
−0.0182

χ2 cut 1.0000+0.0000
−0.0045

All cuts (χ2) 0.9926+0.0162
−0.0182

All track cuts 0.9968+0.0151
−0.0172

All trk cuts excl. isol. 1.0130+0.0116
−0.0135

TABLE IV: Dataset bhmummP18 zektim: Muon ID Scale Factors for CMX Miniskirt

Cut Scale Factor
No cut
EEM cut 1.0202+0.0115

−0.0233

EHAD cut 0.9849+0.0173
−0.0287

COT hits cut 1.0004+0.0002
−0.0162

d0 cut 0.9938+0.0074
−0.0200

Isolation cut 0.9954+0.0175
−0.0291

∆xCMX cut 0.9848+0.0109
−0.0224

All above cuts 0.9723+0.0343
−0.0433

All cuts excl. isol. 0.9811+0.0288
−0.0380

Sliding isol. cut 0.9856+0.0173
−0.0287

All cuts (sliding isol.) 0.9630+0.0340
−0.0428

χ2 cut 1.0000+0.0000
−0.0162

All cuts (χ2) 0.9723+0.0343
−0.0433

All track cuts 0.9890+0.0319
−0.0412

All trk cuts excl. isol. 0.9973+0.0224
−0.0319

TABLE V: Dataset bhmummP18 zektim: Muon ID Scale Factors for CMX Keystone



Category Scale Factor
No cut
EEM cut 1.0140+0.0064

−0.0089

EHAD cut 0.9985+0.0062
−0.0088

COT hits cut 1.0001+0.0000
−0.0036

d0 cut 0.9980+0.0027
−0.0052

Isolation cut 0.9841+0.0101
−0.0112

∆xCMX cut 0.9937+0.0036
−0.0062

All above cuts 0.9881+0.0149
−0.0174

All cuts excl. isol. 1.0029+0.0113
−0.0127

Sliding isol. cut 0.9853+0.0081
−0.0110

All cuts (sliding isol.) 0.9884+0.0148
−0.0150

χ2 cut 1.0000+0.0000
−0.0035

All cuts (χ2) 0.9881+0.0149
−0.0174

All track cuts 0.9951+0.0149
−0.0151

All trk cuts excl. isol. 1.0095+0.0103
−0.0126

TABLE VI: Dataset bhmummP18 zektim: Muon ID scale factors for MiniKey

Cut Scale Factor
No cut
EEM cut 1.0131+0.0058

−0.0063

EHAD cut 0.9949+0.0050
−0.0061

COT hits cut 1.0001+0.0000
−0.0017

d0 cut 0.9967+0.0022
−0.0035

Isolation cut 0.9963+0.0063
−0.0069

∆xCMU cut 0.9955+0.0019
−0.0032

All above cuts 0.9946+0.0100
−0.0116

All cuts excl. isol. 0.9997+0.0078
−0.0089

Sliding isol. cut 0.9973+0.0056
−0.0065

All cuts (sliding isol.) 0.9964+0.0093
−0.0101

χ2 cut 1.0000+0.0000
−0.0017

All cuts (χ2) 0.9946+0.0100
−0.0116

All track cuts 0.9996+0.0102
−0.0104

All trk cuts excl. isol. 1.0045+0.0080
−0.0088

TABLE VII: Dataset bhmummP18 zektim: Muon ID Scale Factors for CMU-only

Cut Scale Factor
No cut
EEM cut 0.9961+0.0049

−0.0057

EHAD cut 1.0017+0.0029
−0.0040

COT hits cut 1.0007+0.0001
−0.0015

d0 cut 0.9982+0.0020
−0.0029

Isolation cut 0.9869+0.0059
−0.0074

∆xCMP cut 0.9791+0.0045
−0.0054

All above cuts 0.9638+0.0099
−0.0102

All cuts excl. isol. 0.9766+0.0072
−0.0082

Sliding isol. cut 0.9936+0.0050
−0.0061

All cuts (sliding isol.) 0.9716+0.0090
−0.0099

χ2 cut 1.0000+0.0000
−0.0015

All cuts (χ2) 0.9638+0.0099
−0.0102

All track cuts 0.9843+0.0090
−0.0089

All trk cuts excl. isol. 0.9969+0.0055
−0.0068

TABLE VIII: Dataset bhmummP18 zektim: Muon ID Scale Factors for CMP-only



Cut Scale Factor
No cut
EEM cut 0.9985+0.0058

−0.0074

EHAD cut 1.0013+0.0044
−0.0056

COT hits cut 0.9891+0.0031
−0.0043

d0 cut 0.9863+0.0042
−0.0051

Isolation cut 0.9705+0.0078
−0.0095

Min E cut 1.0509+0.0063
−0.0078

All above cuts 1.0378+0.0131
−0.0141

All cuts excl. isol. 1.0542+0.0109
−0.0119

Sliding isol. cut 0.9788+0.0072
−0.0079

All cuts (sliding isol.) 1.0445+0.0124
−0.0133

χ2 cut 1.0000+0.0000
−0.0019

All cuts (χ2) 1.0378+0.0131
−0.0141

TABLE IX: Dataset bhmummP18 zektim: Muon ID Scale Factors for CMIO

Cut Scale Factor
No cut
EEM cut 0.9791+0.0088

−0.0106

EHAD cut 0.9739+0.0074
−0.0086

COT hits cut 0.9949+0.0026
−0.0042

d0 cut 0.9925+0.0039
−0.0054

Isolation cut 0.9538+0.0107
−0.0118

Min E cut 1.0140+0.0035
−0.0052

All above cuts 0.9734+0.0153
−0.0159

All cuts excl. isol. 0.9952+0.0110
−0.0127

Sliding isol. cut 0.9578+0.0093
−0.0109

All cuts (sliding isol.) 0.9784+0.0127
−0.0138

χ2 cut 1.0000+0.0000
−0.0024

All cuts (χ2) 0.9734+0.0153
−0.0159

TABLE X: Dataset bhmummP18 zektim: Muon ID Scale Factors for SCMIO

Category Scale Factor
CMUP 0.9144+0.0044

−0.0046

CMX 0.9516+0.0041
−0.0048

CMX Arches 0.9668+0.0038
−0.0046

CMX Miniskirt 0.8883+0.0157
−0.0179

CMX Keystone 0.9020+0.0297
−0.0337

CMU-only 0.9015+0.0098
−0.0102

CMP-only 0.9112+0.0085
−0.0094

CMX MiniKey 0.8912+0.0133
−0.0133

TABLE XI: Dataset bhmummP18 zektim: Muon reconstruction scale factors



Category Scale Factor
CMUP all 0.8924+0.0067

−0.0066

CMUP excliso 0.9011+0.0059
−0.0061

CMUP sliso 0.8987+0.0062
−0.0067

CMX all 0.9450+0.0070
−0.0082

CMX excliso 0.9555+0.0060
−0.0070

CMX sliso 0.9473+0.0069
−0.0076

CMX Arches all 0.9613+0.0081
−0.0087

CMX Arches excliso 0.9711+0.0063
−0.0073

CMX Arches sliso 0.9641+0.0076
−0.0083

CMX Miniskirt all 0.8818+0.0212
−0.0240

CMX Miniskirt excliso 0.8963+0.0194
−0.0222

CMX Miniskirt sliso 0.8843+0.0211
−0.0240

CMX Keystone all 0.8769+0.0423
−0.0509

CMX Keystone excliso 0.8849+0.0390
−0.0476

CMX Keystone sliso 0.8686+0.0419
−0.0504

CMU-only all 0.8967+0.0133
−0.0146

CMU-only excliso 0.9013+0.0121
−0.0130

CMU-only sliso 0.8983+0.0129
−0.0137

CMP-only all 0.8782+0.0122
−0.0130

CMP-only excliso 0.8899+0.0106
−0.0118

CMP-only sliso 0.8853+0.0117
−0.0128

CMX Mini/Key all 0.8806+0.0187
−0.0210

CMX Mini/Key excliso 0.8938+0.0167
−0.0183

CMX Mini/Key sliso 0.8809+0.0186
−0.0195

TABLE XII: Dataset bhmummP18 zektim: Muon combined scale factors


